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(54) yCTPOflCTBO fl/lfl BblflPAB/lEHHH 

OGCAflHOI/l KO/lOHHbl 

(57) H3o6peTenne othocwtc* ic He<J>T«HOM m 

r330BOM npOM CTM M npeAHa3H3MeHO a*» ow- 

npaB/ieHMR o6caAHOft ko/iohhw (OK). Lieut - 
noBbiuieHMe. H3Ae)KH0CTii pa6oTbi ycTp-aa 33 
cmcti npeaoTBpameHun ero 3aKnnHUBaHn« a 

CKBaXMHe npM OAHOBpeMeHHOW 3K0H0MMW 

3HepropecypcoB 3d cnei o6ecne**eHH« B03- 
moxhoctm yMeHt>iueHM« KpyTiiiaero MbMenra. 

3Toro Kopnyc (K) 1 ycTp-sa MNieer kohmmc- 
CKwe npsMyio m o6paTHbie HanpaB/iflK>mne, a 
Ha ero HapyxHOti noBepxHoc™ BwnoaHeMW 
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Ko/ibqeeofl na3 2 w paAnanbHbie na3w 10. rio- 
c/ieAHMe MMeiOT b nonepeMHOM cghghmm K 1 
paBHOMepHO M3MeH«K)iuyioc« rny6nHy aha pa- 
AuanbHoro nepeMemeHMA poaimkob (P) 5 m 6, 
KOTopwe pa3MemeHbi b na3ax 10 c bo3mo)kho- 
CTbio pdA^a/ibHoro nepcMeiHGHMA. B xonbue- 
bom naay 2 nocneAooaTenbHo c 
B03MO)KHocTbio BpamcHMji OTHocnTe/ibHO npo- 
AOflbHOM ocm K 1 yctaHOB/ieHu xo/ibua 3, 4 m 8 
c na3aMw 9 Ha odpaiqeHHbix Apyr k Apyry no- 



BepxHOcrwx, rAe pacno/ioxGHbi e bidynw. f\i\n- 
na na30B xo/ictj 3. 4 m 8 b nonepeMMovi nnocxo- 
ctm K 1 paBHa b e/iMMM He paAwa/ibnoro 
nepeMeu4eHM» P5m6. Me*ay xo/ibuaMn 3. 4 

M 8 C B03MO)KHOCTblO BpatljeHHft BOKpyr CBOBM 

ocm paaMemeH btopom p*a P 5 m 6. B cnynae 
cmatma OK Ha x3kom-to ce yMacnce no eceMy 
nepMMeipy awnpasneHMe OK 6yAeT ocymecT- 
B/iATbCfl MenocpeACTaeHHO bcgmm MeTbipbMP P 
5 m 6. 4 kin. 



l43o6peTeHiie othocmtch k hg^tahom m 
ra30BOM npoMWiu/ieHHOcTM. a mmchho k ycT- 
potiCTBaM Ann BbinpaoneHMfi o6csahom xo/ioh- 

Hbl. 

Ue/ibK) M3o6peTennfl abhagtca noabiwe- 5 
hmc HaAe*H0CTM pa6oTbi ycTpoftCTaa 3a cmct 
npeAorapatueHiip ero 3ax/iMHMBaHMA b cxsa- 
)kmh6 npw OAHoapeMeHHOM 3KOHOMMW 3H6pro- 
pecypcoB 3a chgt o6ecneMeHwn yMeHbujeHup 
KpyTMiuero momght3. 10 

Ha <t>nr. 1 cxeMaTMMHO M3o6pa)«eHO npeA- 
naraeMoe ycTpovicTao: wa 4>nr. 2 - paape3 A- A 
na <(>Mr. 1; Ha <$>w\ 3 - pa3pe3 6-6 na 4>mi\ 1; 
Ha <(>wr. 4 - TpaeKTopwn nepeMeuteHMM occm 15 
opatnennfl po/iMKOB, nepcxaTUBaioiAMXCA no 

XMAT0M M HGCMATOM CTeHK3M o6CdAHOM KOHOH- 
Hbl. 

YCTpOMCTBO COCTOUTM3 UM/lMHAPMMCCXOrO 

MMeiomero xoHWMccxyto npnMyio m o6paTHyio 20 
HanpaBnniotAyK) Kopnyca 1, Ha HspyxHOM no- 
aepxHOCTn KOToporo Buno/iHen xonbiiesoM 
na3 2. rAe nocneAOBdTe/ibHo paaMemenbi un- 
/lHHApuMecxne KO/ibua, BepxHee 3 m muKHee 

4, Me*Ay KOTOpblMW yCTdHOBilCHbl C B03MO*- 25 

Hoctbto BpaiueHvin Boxpyr ceoea OCM BGpXHMM 

P«A pO/IHKOB 5 M HMXCHMft p*A POAMKOB 6, CH36* 

weHHbtx pa3MeuieHH wmm b Bepxnevi W hmmhgm 

43CTAX Ha MX TOpUOBWX nOBepXHOCT5IX BblCTy- 

nsMM 7. MewAy bgpxhmm m hmxhmm paa3mm 30 

PO/1MKOB yCT3H0BneH0 CPGAHee UMAMHAPMHe- 

cxoe Konbuo 8. BepxHee 3. cpeAnee 8 m hidk- 

HGG 4 mWMHApMseCKMC K0/1bU3 BbinOAHCHbl C 

n333MM 9 na o6pameHHwx Apyr x Apyry nooep- 
xhoctax. rAe pacnonomeHW Bbidynw 7 ponw- 35 
kob. Pojimxm 5 m 6 ycTaHOBneHu b nasy 2 m 
paAna/ibHbix na3ax 10 xopnyca. riaaw 10 Kop- 
nyca mmgiot b nonepeMHOM cgmchmm Kopnyca 
pdBHOMGpHO H3MeH»K)luyK)C« r/»y6MHy 0T bw- 
CTynoa 11 k an3AMH3M 12 Ann paAwaribHoro 40 
ncpcMemeHM* po/iukob. Ko/ibU3 3. 4 m 6 ycia- 
Hoonenbi c B03Mo>KHocTbio spaiueuMp OTHOCM- 
TenbHO npoAO/ibHovi ocm xopnyca. 3 asimko 
naaoB 9 xo/ieu b nonepeMHOM n/iocKocTM xop- 
nyca paBHa paAna/ibHOMy nepeMeiueMMJo po- 45 
hmkob- B xopnyce o wnonHen ocgbom xanan 13. 



Yctpomctbo pa6oraeT cneAy»oiMMM o6pa- 

30M. 

Yctpomctbo na KonoHHe 6ypM/ibHbix Tpy6 
cnycitaiOT b cxsaxcMHy m npu AOCTMJKeHMM mm 
BepxHeM rpaHMuw CMPToro ynacTxa oScaAHOM 
koaohhw cnycx npexpatAaiOT. 3aTeM OMGHb 
MGAieHHO epatJuatOT xonoHHy 6ypMnbHwx 
Tpy6. EcnM KonOHHa Tpy6 cbo6oaho BpaiuaeT* 
C» 3TO yK33waaeT na to. mto p»aw pOAMKOB 
bgpxhmm 5 m hmxchmm 6 (4>mi\ 1~4) eme He 

B3dMMOA6MCTByK)T CO CMBTbIM yvaCTKOM 06- 
C3AH0M KO/IOHHbl. He3HdMMTenbHO yBG/IMHMB 

rny6MHy cnycxa YCTpoftCTaa, anoab epaiuaKiT 
KO/»OHHy gypw/ibHux Tpy6. AanbHeauiH* cnycK 
ycTpoMCTaa npeKpatqaioT b tom cnysae. ecnw 
npw BpameHMM ko/iohhw Tpy6 B03HMxaex co- 
npoTMBneHwe ce BpamcHMto, ^to cbm astc/i bd- 
eyGT 06 ynope po/imkob ycTpowcTBa b cmhtwA 
ynacTox o6c3Ahom ko/iohhu. riocne aioro co- 

3A3IOT MMpKy/inUMIO npOMblBOMHOM XMAKOCTM 
B CKBdXCMHG. KOTOpafl npOXOAMT MGpe3 OCGBOM 

Ka Han 13 Kopnyca 1 m nocne bwxoa^w3 Hero 
OMbiaaeT ponwxM m cnoco6cTByeT mx oxiia^KAe- 

HMK>. npM BpameHMM KOnOHHbl 6ypM/1bHWX 

Tpy6 apamaeTcn xopnyc 1 ycTpoMcrea. npw 
3T0M ponHK, H3xoA»tUMMC« bo BnaAMHe 12 pa- 
AManbHoro na3a 10 xopnyca (<t>nr. 4). oxaausa- 
gtc« npMxaTWM OAHoapeMeHHO k cmrtom 
CTeHxe o6cbahom koaohhw m Any paA«anbHoro 
na33 xopnyca. B pesynbTdTe Mero npoMcxoAMT 
nepexaTUBaHMe ponwxa no ynoMAHyTbiM no- 
bgpxhoctbm o6c3amom xonoHHbi m Kopnyca yc- 

TP0MCTB3. B TO *e B p GM B pOAMK. 

pacno/io>xeHHbiM c npoTMBononoxnoM CTopo- 
Hbi xopnyca 1, ynMpaeTca b HecMRTyio CTeHxy 
o6cbahom KO/iOHHbi m nepexaTb*BaeTc» oaho- 
spcMeHHo no 3tom noBGpxHocTM m Any paAH* 
a/ibHoro na3a xopnyca. FlpM 3Tom 
Hanpas/ieHMe nepcxaTbiaaHMn po/imkob m apa- 

lUeHMG» CBA33HHUX C HMMM BepXHGTO* CpeAHe* 

ro m HMXHero mmamhaphmgckhx xoneu 3. 8 m 4, 
coBnaAaeT c HdnpaaneHMCM apameHMn xopny- 
ca 1 ycTpoMCTBa. B npoueccG nepexaiwaaHMw 
PO/imxob no AHy paAMa/ibHoro naaa 10 ohm m3 
BndAMHbt 12 ncpeMciuaiOTCA H3 oepuinHy 11, 
mto conpoBoxAaetCR npviMyAMTcnbHbiM bu- 
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.ABMtteHMeM po/uiKOB ii3 xopnyca noA acmct- 
bm6m oo3HMKaioiuero 60KOBOrO (Bbinpao/inK)- 
mero) ycM/infl. flpw bwabhxghmh po/imkob mx 
ewcTynw 7 nepeMeuiaioTC* no na3aM 9. xoto- 
pue npeAycMOTpeHw a xo/ibuax 3. 4 m 8. ripw 5 
3tom TpaeKTopun nepeMemeHHR ocu epauje- 
hm» f)onviK3. nepeKdTbiBatoiMerocn no HecM«- 

TOM CTeHKe 06C3AHOM KO/IOHHU, 6yAeT MMCTb 

bma oxpyxnocTM, noKdaaHHOft Ha ct>nr. 4 
cn/iotUHOwmiHwew. ueHTp kotopom coBnaAaer 10 

C UGHTpOM 06C3AHOM KO/lOHHbi. OCb Xe Bp3" 

meHMfl po/imks, nepexaTUBatoujerocfl no cma- 
tom deMKe KonoHHbi m ewnpao/iflioinero ee. 
6yA6T nepeMeiMdTbcn no nspaGo/iMMecKO* 
TpaeKTopMM. KOTopaw noKa33Ha Ha Toil ace 4>m- 15 
rype nyHKTMpHOM /imhmcm. 3to nponcxoAUT 
M3-3a Toro. hto ycunwe. Heo6xoA"Moe aia bu- 
npae/reHwa cmrtoto ysacTKa o6caAHOrt xo/ioh- 
Hbi scerAa MeHbtue ycwnnw, MeoOxoAwworo 
A/in nepBMMHOM Ae4>opMaunw tow *ce ko/iohhu. 20 
Po/ihk. nepexaTbiBaioiMMuicn no HecMflToft 
CTeHxe o6caflHOM ko/iohhu. nepeMemancb M3 
enaAMHbi 12 Ha sepuiMHy 1 1 Ana paAua/ibHoro 
na3a. OTOABMraeT xopnyc 1 ycTpoMCTea ot ne- . 

CMRTOM CTeHKM B CTOpOHy CMATOM. BuAOVDHC" 25 

Hue pontiKOB M3 xopnyca npexpamaeTca 
noc/ie AOCTwxeHM» mmm eeptUMH 1 1 ah3 paAw- 
d/ibHoro na3a. MaxcMManbHoe paccTostHue. Ha 
KOTopoe nepeMemaeTcn po/irix. Bbinpaa/i*K>- 
u4mw cMRTyio CTe*xy o6caAHow kojiohhw. 6y- 30 
AeT pasHO cyMMe paccTOPHnii. Ha xoTopue 
BWABuraKJTCfl M3 Kopnyca ynOManyTbiM m npo- 
TMBo/ie*auuiR eMy po/imkm. B c/iysae cmhtm* 

06C3AH0rt KO/IOHHbt Hd K3KOM-TO ee y*3CTKe HO 

BceMy nepMMeTpy awnpaaneHMe ko/iohhw 6y- 35 
AeT ocymecTB/i*Tbc» HenocpeACTBeHHo ace- 

MM MeTbipbMfl pO/»MK3MH. TaXMM 06p330M, 8 

npouecce OAHoro o6opoTa xopnyca 1 ycTpoa- 
ctb3 Bbinpaa/ineTCP ynacTotc o6c3a^om ko/iom- 
hw, paBHbiw no A^MHe cyMMapHOM aucoTe 40 
aepxHero m HMXHero p«aob po/imkob. A"fl aw* 
npasneHMR nnxe/iexainMx cmrtmx ynacTKoe 

O6C3AH0M K0/10HHU yCTpOMCTBO AOnyCK3K>T H 

noBTop»K)T onMcaHHue onepauMM. 



YcTpowcTBo cnycxaeTCfl H3 r/iy6n!iy 3000 

M M3 6ypV1/»bHOM KO/!OHMe AH3MeTpOM 140 MM 

(Mapxa cTa/m K. ro/imMHd CTenxw 10 mm). flpM- 
BeAeHHWM aec 1 nor. m Taxow koaohhw paBeH 
Pnp = 38.8 kTc/m. npeAe/i TexyMecm Ore* a 
5000 xix/cm 2 . 

Bee Bcew 6ypM/ibHOM xo/iohhu 6yAeT 



npM 
1.3 



P = 38.8 3000= 116400 kTc. 
K03<t>4)HuMeHTe 3anaca npoMHoem 



(1) 



5ce>«.fpy6w 



. SceM.Tpy6ti = 40.7cm 2 : 

^=^^=2860 Krc/cM 2 . 
MoMeHT conpoTMBneHHA xpyseHMio 



W = 



71 ' D 

16 



(1-rx 4 ): 



d _0.12 _ ORfi 



rAe O w d - cooTBeTCTBeHHo napy)KHww m 

BHyTpeHMMM AWaMCTpbl 6ypM/ibHOM KOAOHHbl. 

m; 



w = 



3.14 -0,14 3 
16 



(1 -o.86 4 ) = 



fl p m m e p. flonycTMM.o6c3AHa» xonoHHa 
A^aMeTpoM 299 mm (Mapxa CTanw K. roniuuHa 
CTeHKM 12 mm) CMRTd Ha r/iy6MHe 3000 m. Ann 
Tpy6 TaxoM npoMHOCTM H3py>KHoe Aae/ieHMe. 
npM kotopom HanpflKeHMe a iene Tpy6w aoctm- 
raeT npeAena TexyMecTM, psbho 130 Kf"c/cM 2 . 

3TO 3H3MMT. MTO A/l» CMRTMfl 06C3AHWX KO/IOHH 

yxasannoM hpohhoctm aoctbtohho Hapy^cHoe 
A3B/ieHMe nop»Axa 130 xf c/cm 2 . /^/in awnpaa- 
neHMA T3KMX ko/iohh Tpe6yeTc« Tdxxe Aaa/ie- 
HMe (m/im 6oxOBoe BbinpaBnniomee ycwnne) o 
npeAe/iax 130 xrc na xa^AWM KeaApaTHbiM 

C3HTMMeTp K0HT3KT3 p36oMerO 3/ieMeMT3 (b 

A3HHOM cnynse po/imxob ycTpowcTBa co cma- 

TOM CTeMKOM o6C3AHOM KOHOHMbl. 



45 



= 0.000244 m 1 = 244 cm 3 . 
Ha(1) 



50 



3r«ac ="np "f/ 
PS 



r - M - 



(7 



OTXyA3 AOnyCTMMbIM MOMeHT, c KOTOPWM 

55 moxho cxpyMMBaTb 6ypM/ibHyxo xonoHHy a*a 
npH bcaghmw ee bo Bpai^eHwe. 6yAeT 



M = W 



'/ gfljyj /3846 ; - 2860 ^ 

V 3 V " 1 



-361120 Kf cm = 3611 Kf 
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TorAa ycunne. B03HWKaK>mee ot 3Toro mo- 

MeHTa, C0CT3BMT 

Q =f = 40573 

2 

rAe Di - HapyxcHUft A^aMerp Kopnyca ycTport- 
ctb3 (M3roTaB/iMBaeTC» M3 YET AMaMerpoM 
178 mm), m. 

flpw Bbtcoje OAHoro po/iwica 100 mm. aus- 
Meipe 40 mm m BUABuxceHuu KaxAoro po/iuxa 
Ha Kopnyca yCTpoflCTBa na 5 mm n/iomaab koh- 

T3KT3 Skom, pOAMKOB CO CMflTOM CTeHKOft 0&- 
CaAHOA KOflOHHfal 6yAeT M3MeHBTbCfl OT 1 AO 

145 cm 2 . 

BoKOBoe BunpaenflKDiuee ycn/iwe, co3Aa- 
BaeMoe ycTpofccTBOM. paaHO 



9ro ycw/ine no Mepe bwabvwkchmh ponu- 
kob M3 KdHdBKM Kopnyca vcTOotfcraa 6vneT 
M3M6HRTbcn ot 40573 ao 280 icrc/cM 2 , HTO 
3H3MMTe/ikHO npeBoexoAUT ycw/ine. Heo6xoAM- 
Moe Ann Bbinpaa/ieHMH paccMaTpneaeMO* 

CMJITOfl 06C3AHOA KO/IOHHbl. 



AzA 




(pupZ 



Oopnyna n3o6peTeHM» 
YcipOMCTBO ai* ewnpaeneHnq o6caAHO* 
ko/iohhw, BKiiioMatoiuee xopnyc c xoHMMeocn- 

MH np«MOM M 06paTM0M H3np38/1fllOLUMMM M 

5 KonkqeBbiM na30M Ha napyxcHoa noaepxHo- 
CTM, noc/ieAOBdTenbHO ycTaHOBneHMwe b 
KO/ibueaoM na3y Kopnyca tco/ibua c na33Mw na 
B33MMHO o6paiAeHHbix nosepxHocTHx, ycTa- 
HOB/ieHHwe Hd Kopnyce Mexcay KO/ibuaMM c 

10 B03MO)KHocTbio BpameHwa pOflMKM C BblCTyna* 
mm b eepxneft m Hnx<Hefl m3Cthx, pacno/ioxceH- 
humm b naaax xo/ieq. OT/iusaiotueecR 
TeM, sto. c uenbio noBwiueHMR HaAexHOCTH 
pa60Tbi ycTpoMCTBa 3d cseT npeAOTBpaiueHM» 

15 ero 3aK/mHMBdHMfl a cxaaxcHHe npw OAHOBpe- 
MeHHoA 3KOHOMMM 3Hepropecypcoa 3d CMGT 
ci6ecneHeHMRyMeHbujeHMR xpyT»meroMOMeH- 
Ta v na HapyxcHoft noaepxHOCTM xopnyca bm- 
nonneHbi paAuanbHue na3w. MMetoutue b 

20 nonepeMHOM ceMeHww xopnyca paaHOMepno 
M3MeHSHomyiocn rny6wHy a/i* paAda/ibHoro 
nepeMemeHHfl po/iUKoa. npuseM po/inxw paa- 
Meu4eHbi b paAvta/ibHbix naaax xopnyca c 
B03MO)KHOCTbio paAwaibHoro nepeMeme- 

25 hub, xo/ibua ycTaHOB/ienw c B03Mo*HOCTbK> 

BpaiUeHMP OTHOCHTenbHO npOAO/lbHOft OCM 

xopnyca. a A^wna naaoa xo/ieq a nonepewoft 
n/iocxocTM xopnyca paeHd ae/iMMMHe paA«a/ib- 
Horo nepeMemeHwa po/imkob. 

io 
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[1st page] 

(54) DEVICE FOR STRAIGHTENING 
CASING 

(57) The invention relates to the oil and 
gas industry, and is designed for 
straightening casing. The aim is to 
improve the reliability of operation of the 
device by preventing it from jamming 
downhole while at the same time saving 
energy resources by making it possible to 
reduce the torque. For this purpose, body 
1 of the device has tapered forward and 
reverse guides, and [abstract continued 
on p. 2] 
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[figure under first page of columns 1 and 2] 

[see Russian original for figure] 
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[Abstract, 2nd page, 2nd column] 



annular slot 2 and radial slots 10 are made 
on its outer surface. The radial slots have, 
in the transverse cross section of body 1, a 
uniformly varying depth for radial 
displacement of rollers 5 and 6, which are 
disposed in slots 10 so that they are 
capable of radial displacement. In annular 
slot 2, rings 3, 4, and 8 are mounted in 
series so that they can rotate about the 
longitudinal axis of body 1, said rings 
having slots 9 on facing surfaces, 



where lugs are disposed. The length of 
the slots for rings 3, 4, and 8 in the 
transverse plane of body 1 is equal to 
the radial displacement of rollers 5 and 
6. A second row of rollers 5 and 6 is 
disposed between rings 3, 4, and 8 so 
that they can rotate about their own 
axes. If the casing is collapsed in any 
section along the entire perimeter, the 
casing will be straightened directly by 
all four rollers 5 and 6. 4 drawings. 
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The invention relates to the oil and gas industry, and specifically to devices for 
straightening casing. The aim of the invention is to improve the reliability of operation of 
the device by preventing it from jamming downhole, while at the same time saving energy 
resources by making it possible to reduce the torque. 

The aim of the invention is to improve the reliability of operation of the device by 
preventing it from jamming downhole, while at the same time saving energy resources by 
making it possible to reduce the torque. 

Fig. 1 schematically depicts the proposed device; Fig. 2 shows the A — A section in 
Fig. 1; Fig. 3 shows the B — B section in Fig. 1; Fig. 4 shows the trajectory of motion of the 
axes of rotation for the rollers rolling over collapsed and uncollapsed walls of the casing. 

The device consists of cylindrical body 1 with tapered forward and reverse guide, on 
the outer surface of which slot 2 is made, where cylindrical rings, upper 3 and lower 4, are 
disposed in series, between which an upper row of rollers 5 and a lower row of rollers 6 are 
mounted so that they can rotate about their own axes, and said rollers are provided with lugs 
7 disposed in the upper and lower portions, on their end faces. The middle cylindrical ring 8 
is mounted between the upper and lower rows of rollers. The upper 3, middle 8, and lower 4 
cylindrical rings are made with slots 9 on facing surfaces, where lugs 7 of the rollers are 
disposed. Rollers 5 and 6 are mounted in slot 2 and radial slots 10 of the body. Slots 10 of the 
body have, in the transverse cross section of the body, a uniformly varying depth from 
depressions 11 to ridges 12 for radial displacement of the rollers. Rings 3, 4, and 8 are 
mounted so that they can rotate relative to the longitudinal axis of the body, and the length of 
slots 9 of rings in the transverse plane of the body is equal to the radial displacement of the 
rollers. Axial channel 13 is made in the body. 
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The device operates as follows. 

The device is lowered downhole on a drillstring, and it stops when it reaches the 
upper boundary of the collapsed section of casing. Then the drillstring is rotated very slowly. 
If the drillstring rotates freely, this indicates that the rows of upper 5 and lower 6 rollers 
(Figs. 1-4) are not yet engaging the collapsed section of casing. After the depth to which the 
device is lowered is slightly increased, the drillstring is again rotated. Further lowering of the 
device stops when resistance to rotation of the drillstring is encountered, which suggests that 
the rollers of the device are set in the collapsed section of casing. After this, circulation of 
washing fluid is created in the well, the fluid passes through axial channel 13 of body 1 and 
after it emerges from the channel, it washes over the rollers and helps cool them. As the 
drillstring rotates, body 1 of the device is rotated, where the roller found in depression 12 of 
radial slot 10 of the body (Fig. 4) is squeezed simultaneously against the collapsed wall of the 
casing and the bottom of the radial slot in the body. As a result, the roller rolls over the 
aforementioned surfaces of the casing and the body of the device. At the same time, the roller 
disposed on the opposite side of body 1 is set on the uncollapsed wall of the casing and 
simultaneously rolls over this surface and the bottom of the radial slot in the body. Here the 
direction of rolling of the rollers and the rotation of the upper, middle, and lower cylindrical 
rings 3, 8, and 4 connected thereto coincides with the direction of rotation of body 1 of the 
device. During rolling of the rollers along the bottom of radial slot 10, they move from 
depression 12 to high point 11, which is accompanied by forced 



Page 4 



1663180 



1663180 
5 



advance of the rollers from the body under the action of the lateral (straightening) stresses 
arising. As the rollers advance, their lugs 7 move along slots 9 which are provided in rings 3, 
4, and 8. Here the trajectory of motion of the axis of rotation for the rollers rolling along the 
uncollapsed wall of the casing will have the shape of a circle, shown in Fig. 4 by a solid line, 
the center of which coincides with the center of the casing. The axis of rotation of the roller 
rolling along the collapsed wall of the string and straightening it will move along a parabolic 
trajectory, which is shown in the same figure by a dashed line. This occurs because the stress 
required to straighten the collapsed section of casing is always less than the stress needed for 
initial deformation of the same string. The roller rolling along the uncollapsed wall of the 
casing, by moving from depression 12 to high point 1 1 of the bottom of the radial slot, draws 
body 1 of the device from the uncollapsed wall toward the collapsed wall. The advance of the 
rollers from the body is stopped after they reach high point 1 1 of the bottom of the radial slot. 
The maximum distance over which the rollers move while straightening the collapsed wall of 
the casing will be equal to the sum of the distances to which the aforementioned and the 
opposing rollers advance from the body. When the casing is collapsed in any section along 
the entire perimeter, the casing will be straightened directly by all four rollers. Thus during a 
single revolution of body 1 of the device, a section of casing is straightened that has a length 
equal to the total height of the upper and lower rows of rollers. In order to straighten lower 
collapsed sections of casing, the device is lowered and the operations described are repeated. 

Example. Let us assume that a casing of diameter 299 mm (K grade steel, wall 
thickness 12 mm) has collapsed at a depth of 3000 m. For pipes of this strength, the external 
pressure at which the stress within the body of the pipe reaches the yield stress is equal to 130 
kgffcm 2 . This means that an external pressure on the order of 130 kgf/cm 2 is sufficient for 
collapse of casing of the indicated strength. A pressure (or lateral straightening stress) within 
the range of 130 kgf per square centimeter of contact for the working member (in this case, 
between the rollers of the device and the collapsed casing wall) is also required to straighten 
such strings. 
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The device is lowered to a depth of 3,000 m on a drillstring of diameter 140 mm (grade K 
steel, wall thickness 10 mm). The relative weight per running meter for such a string is equal to P re i 
= 38.8 kgf/m, the yield stress is o y = 5000 kgf/cm 2 . 

The weight of the entire drillstring will be 

/> = 38.8-3000 = 116,400 kgf. 

For a safety factor K= 1.3 

<V^e = ^ = ^°=3846kgfW 

p 



On = 



'-'pipe crass action 
Spipe cross section = 40.7 cm^ ; 

116400 



c n =- 



" 40.7 
The torsional moment of inertia is 



= 2860 kgf/ cm 2 . 



7t__D 3 

16 
d 0.12 



D 0.14 



where D and d are respectively the outer and inner diameters of the drillstring, m; 



From (1) 



16 

= 0.000244 m 3 = 244 cm 3 . 



d o_2 2 2 . 



M__ \ 



2 _2 



rr 2 fT 2 



3 

Hence the permissible torque that can be applied to the drillstring to make it rotate will be 



384fJ-286tf 
M=W^ r" m „ " n - 244J 

= 361 120 kgf cm = 3611 kgf m. 
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Then the stress arising from this torque is 



Q= M 3611 f 
a 0.089 



where D\ is the outer diameter of the body of the device (manufactured from drill collar of 

diameter 178 mm), m. 

For a height of one roller equal to 100 mm, diameter 40 mm, and advance of each 
roller from the body of the device by 5 mm, the contact area S con between the rollers and the 
collapsed casing wall will vary from 1 cm 2 to 145 cm 2 . 



The lateral straightening stress created by the device is equal to 

3»n 



Qstragttmng 



This stress, as the rollers advance from the groove in the body of the device, will vary 
from 40573 to 280 kgffcm 2 , which significantly exceeds the stress required to straighten the 
collapsed casing under consideration. 
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A device for straightening a casing, including a body with tapered forward and 
reverse guides and an annular slot on the outer surface, rings with slots on facing surfaces 
that are mounted in series in the annular slot of the body, rollers w,th lugs in the upper and 
lower parts that are disposed in slots of the rings, said rollers berag punted o„ the body 
between the rings so that they can rotate, distinguished by the fact that, with the aim of 
improving the reliability of operation of the device by preventing it from jamming in the well 
while at the same time saving energy resources by reducing the torque, radial slots are made 
on the outer surface of the body that have, in the transverse cross section of the body, a 
uniformly varying depth for radial displacement of the rollers, where the rollers are disposed 
in the radial slots of the body so that they are capable of radial displacement the rings are 
mounted so that they can rotate relative to the longitudinal axis of the body and the length of 
the slots in the rings in the transverse plane of the body is equal to the radial displacement of 
the rollers. 



[figures under columns 7 and 8] 

[see Russian original for figure] 

A— A 

[see Russian original for figure] 

Fig. 2 

B—B 



Fig. 3 
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